We developed a direct, simple, and sensitive procedure for the simultaneous coloilmetric assay of iron and copper in serum, using sodium dodecyl sulfate-ascorbic acid to dissociate Iron and copper from transfemn and ceruloplasmin, respectively. We also use a new water-soluble reagent, 2-(5-ntro-2-pyrldylazo)-5-(N-propyl-N.sulfopropylamino)phenol disodlum salt (nitro-PAPS) and thioglycolic acid to eliminate interference from copper In the measurement of iron. Within-and between-run precisions of the present method were 2.5-2.8% for iron and 1.8-4.6% for copper. The proposed method is susceptible to interference by hemoglobin and lipemia, especially for the iron assay. Linear-regression analyses of results of the proposed method with those of the bathophenanthroline method for iron and of the atomic absorption spectroscopic method for copper correlated well (r = 0.996, S.
Atomic absorption spectroecopy is sensitive enough for the trace metal analyses of biological materials (1,2) but requires sample pretreatment such as extraction and deproteinization.
Colorimetric determinations have been developed, involving various kinds of ligands, for routine analyses for iron and copper in serum (3) (4) (5) (6) (7) , and several procedures have been reported for simultaneously determining both these metals in serum (8-11). However, these procedures require large sample volumes and extraction or deproteinization.
We have modified the method of Makmno et at. (4) 
Results and Discussion
Absorption spectra and sensitivity. As shown in Figure  2 , the absorption maxima of Fe-nitro-PAPS and Cunitro-PAPS complexes were 592 and 570 nm, respec- to.
(optimum p14) Effect ofpH. Figure 3 shows the effects of pH between pH 3.6 and 5.6 on the reactions without and with thioglycolic acid at room temperature. The optimal pH curve for the copper standard was strikingly flat, whereas the optimal pH ranges for the iron standard and serum sample were pH 4.6-5.2. Near pH 4.6, however, the reaction medium became turbid in some serum samples because of protein denaturation. On the other hand, the nitro-PAPS ligand reacted with zinc ions in alkisline pH range (12). Therefore, subsequent studies were carried out at pH 5.0.
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Time course. Figure 4 shows the time courses of the reactions for analyses of iron and copper standards, serum sample, and reagent blank at room temperature.
Absorbances became constant 5 mm after Reagent 1 was added. After 30-mm incubation at room temperature, Reagent 2 was added to each reaction medium. Immediately after the addition, the absorbances of cop- Artiss et al. (13) investigated the effects of various substances on eliminating interference from copper. They reported that thioglycolic acid reacted specifically and completely with copper to form a stable uncolored complex without affecting the reaction of various Iigands with iron. Therefore, thioglycolic acid has been used to mask the presence of copper for sequential iron and copper assays. We confirmed this use by producing an uncolored complex of copper with thioglycolic acid without affecting the reaction of nitro-PAPS with iron in the present study.
Linearity. The standard curves prepared with individual iron or copper standards were straight up to 90 imolfL for iron and 80 mol/L for copper (Figure 5, left) . However, when an equimolar mixture of both standards was used, linearity extended to 90 imol/L for iron but to only 45 pmol/L for copper (Figure 5, right) .
Precision. The precision of the method was evaluated ever, we conclude that the iron determination will be slightly affected only by cobalt ions and the copper assay only by zinc ions.
Recovery. Analytical recovery was determined by adding iron and copper at 18 and 36 zmol/L, respectively, to a serum sample having an iron content of 16 p.mol/L and copper of 10 moI/L.
Mean recovery was 102-104% and 93-98% in the iron and copper determinations, respectively.
Correlation studies. Sera from a nonselected population of both ambulatory and hospitalized patients (n = 84) were analyzed for iron with the bathophenanthroline method (x) and the present method (y), and for copper with atomic absorption spectroacopy 
